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(57) Abstract 

A unique headliner includes a pair of spaced polyester fiber mat layers (26, 34)^ The polyester fiber layers (26, 34) . are ^pre feebly 
felt lavers which are needled and consist of a mixture of low and high melt polyester fiber pieces. The low melt fiber pieces ^are provided 
"ea^g that melts at a low temperature to bond the fiber pieces ^^f**™ S^dS^cT^ 
sides of a polyurethane foam central layer (30). The combined headliner construction has good strength and acoustic characteristics. 
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HEADLINER MATERIAL 
WITH POLYESTER AND NON-POLYESTER LAYERS 

5 RACKGROUND OF THE INVENTION 

This invention relates to an improved headliner material having outer 
polyester fiber mat layers surrounding an inner foam layer of a plastic other than 
polyester. 

Headliners. are utilized to cover the ceiling area in modern vehicles. 

10 Typically, headliners are formed of a plurality of layers of different materials. 

The headliner layers are selected to achieve several different design 
objectives. First, the headliner must have an attractive appearance, and must 
maintain its shape over several years of use. In addition, the headliner must provide 
sound absorption in the vehicle interior. 

15 Headliners have historically utilized layers of fiberglass in connection with 

foam layers. Fiberglass has some undesirable characteristics in that it is potentially 
irritating to the skin of the assemblers. More recently, headliners have been 
proposed wherein the fiberglass layers have been replaced by polyester layers. 
These proposals have typically been for headliners formed entirely of layers of 

20 polyester. 

In particular, in one of the proposed polyester bats, the mats are formed of 
a mixture of low melt and high melt polyester fiber pieces. The low melt pieces are 
formed to have a polyester-based adhesive sheathing. Upon application of heat the 
adhesive melts and bonds the low and high melt fibers together. Such headliners 
25 are disclosed for example in co-pending Patent Application Serial No. 08/868,312.. 
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For some headliner applications, the use of pure polyester materials might 
be somewhat limiting. 

STFMMARY OF THE INVENTION 
5 In a disclosed embodiment of this invention, two layers of polyester fiber 

pieces are formed into a felt mat. A central foam core is positioned between the 
layers. The central foam core is formed of a plastic material other than polyester. 
The combination of the foam core and the polyester layers provide a very good 
headliner construction. The foam, core is preferably a polyurethane foam. The 
10 combination of the polyurethane foam core and the outer polyester layers provides 
a strong I-beam construction increases the strength of the headliner, and also 
increases the acoustical performance. The headliner construction of this invention 
provides a clean and smooth surface which is substantially wrinkle-free. 

In preferred embodiments of this invention, adhesive layers are placed 
15 between the polyester layers and the central foam layer. The layers may either be 
polyurethane-based adhesives or polyester-based adhesives. A decorative layer is 
positioned outwardly of one of the polyester layers to complete the headliner 
construction. In some applications, if necessary, additional layers may be inserted 
into the sandwich construction to provide additional strength. 
20 The polyester mat layers are preferably of the type described above formed 

a combination of low melt and high melt fiber pieces. 

These and other features of the present invention can be best understood 
from the following specification and drawing. 
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BRIEF DESCR TPTTON OF THE DRAWING 
Figure 1 shows a headliner. 

Figure 2 shows the several layers incorporated into the Figure 1 headliner. 

5 DETAILED DE SCRIPTION OF A PREFERRED EMBODIMENT 

A headliner 20 is shown in Figure 1 . As known, a headliner is positioned 
within the interior of the vehicle and must perform several challenging design 
features. 

Figure 2 shows the headliner construction 20 incorporating an outer 
10 decorative layer 22. In a preferred embodiment, this decorative layer was 
approximately four millimeters thick and formed of a known foam such as may be 
available from Alpine Company, 

An adhesive film 24 is positioned within the outer decorative layer 22. One 
acceptable film is available from Dow Chemical under its trade name 909 adhesive 
15 film. This film is about .002" thick. 

A layer 26 is positioned inwardly of this adhesive layer, and is formed of a 
combination of low and high temperature melting polyester pieces. The polyester 
pieces are preferably needled and formed into a felt. The layer is preferably two 
to four millimeters thick. An adhesive layer 28 is shown having a thickness that is 
20 exaggerated for purposes of illustration. Layer 28 is formed of any one of several 
adhessves. In one embodiment, a polyester hot melt wet adhesive is rolled onto a 
central foam layer 30 prior to application of the polyester layers 26. The foam 
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layer 30 is preferably available from Foamax under its trade name 921 D. Layer 
30 is preferably wider than layers 26 and 34, and in one embodiment was 6.5 mm. 

The foam layer 30 is provided with another adhesive layer 32 on its other 
side at the same time. A second polyester layer 34 is then combined with foam 

5 layer 30 by layer 32. 

In another embodiment, a polyester adhesive web may be used for layers 28 

and 32. 

Also, a polyurethane adhesive available from Reichhold under its trade name 
2U010/22014 may be utilized. This is also a wet adhesive which is rolled onto the 

10 foam layer 30. 

By utilizing the polyester layers 26 and 32 in combination with a central 
foam layer formed of a plastic other than polyester, several unique benefits are 
provided. The polyurethane combined with the polyester layers provides a strong 
I-beam construction, a good visual appearance, and very good acoustical properties. 

15 The use of a polyurethane-based adhesive in particular provides a very strong 

connection between the polyurethane foam layer 30 and the polyester layers 26 and 
34. 

In a preferred embodiment of forming this invention, the foam layer 30 is 
initially provided with the wet adhesive on both faces. The polyester mats are then 
20 placed on those faces and they are inserted into a heated mold. The heated mold 
then compresses the layers together to form the headliner 20. 

Preferably, the mold temperature is between 280'F and 340«F. Most 
preferably, the mold temperature is approximately 300"F. The mold time required 
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is typically 20 to 55 seconds, and may vary depending on the substrate weight and 
thickness. The compression of the material should be at least 1.0 millimeters, less 
than the starting thickness to ensure an adequate bond, between the several layers. 
Greater compression can be performed if necessary for specific thicknesses. The 
mold pressure is preferably less than 12 psi. 

The present invention thus provides a headliner with a specific construction 
which achieves valuable functional benefits. A worker of ordinary skill in the art 
would recognize that certain modifications would come within the scope of this 
invention. For that reason, the following claims should be studied to determine the 
true scope and content of this invention. 
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CLAIMS 

1. A headliner construction comprising: 

a central foam core formed of a plastic other than polyester; 
an inner and outer polyester layer formed of a plurality of polyester 
5 pieces formed into a felt mat; and 

adhesives based on either said first plastic or polyester placed 
between said foam core and said inner and outer polyester layers. 

2. A headliner as recited in Claim 1, wherein said first plastic is 
10 polyurethane. 

3. A headliner as recited in Claim 1, wherein said inner and outer 
polyester layers are attached by said adhesives directly to aid foam core. 

15 4. A headliner as recited in Claim 1, wherein said adhesives are 

polyurethane-based adhesives. 

5. A headliner as recited in Claim 1, wherein said adhesives are 
polyester-based adhesives. 

20 

6. A headliner as recited in Claim 5, wherein said adhesives are wet 
polyester-based adhesives. 
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7. A headliner as recited in Claim 5, wherein said adhesive is a 
polyester web adhesive. 

8. A headliner as recited in Claim 1, wherein an outer decorative layer 
is attached to an opposed face of one of said polyester layers relative to said foam 
core. 

9. A headliner construction comprising: 
an outer decorative layer; 

an adhesive binding said outer decorative layer to a first polyester 
layer, said first polyester layer being formed of a plurality of polyester 
pieces; 

said first polyester layer being positioned on one side of a central 
foam layer, said central foam layer being formed of polyurethane foam; 

a second polyester layer positioned on an opposed side of said foam 
layer from said first polyester layer formed of a plurality of polyester pieces. 

10. A headliner construction as recited in Claim 9, wherein said foam 
layer has a thickness which is greater than the thickness of either said first or second 
polyester layers. 

11. A headliner as recited in Claim 9, wherein said first and second 
polyester layers are spaced from said foam layer by intermediate adhesive layers. 
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12. A headliner as recited in Claim 11, wherein said adhesive layers are 
polyurethane-based adhesives. 

13. A headliner as recited in Claim 11, wherein said adhesive layers are 
polyester-based adhesives. 
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